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SECTION | - PURPOSE

The purpose of this training manual is to explain thbrtiggies for obtaining aggregate
samples (i.e. Aggregate Base Course — ABC, Cement TrBatedCourse — CTBC, etc).
These samples are called Roadway Assurance (RA) sanipieaNorth Carolina
Department of Transportation (NCDOT) is responsibteofataining and testing these
samples to check the material against specificationnegants. Any technician obtaining
a RA sample for specification acceptance must havébABC Sampling Certification.

Under the current Aggregate Quality Control/Quality Assceai@C/QA) Program,
NCDOT certified representatives of aggregate producersdtality Control (QC)
samples at the quarry and NCDOT Materials Inspectoesro@uality Assurance (QA)
samples at the quarry. This is sampling and testingeahtterial prior to project
delivery. Sampling under this Program is discussed in @& Sampling and Testing
Certification Course. Under the QC/QA Program aggregetducers can also take
Roadway Quality Control (RC) samples from the roadwayltieir internal use, that is, to
obtain additional information concerning quality. Duesédety concerns an aggregate
producer must obtain permission from the Resident Engpresrto visiting a
construction project. Additional details regarding the @€Program can be obtained
from the QC/QA Program and Testing Manuals produced bM@i2OT Materials and
Tests Unit.

Resident Engineers can review the Aggregate Producerte§@esults by accessing the
Q.A.P. database in HICAMS. However, the Quality Aasae Engineer monitors QC
test results and will notify the Resident Engineergshenple fails to meet minimum
specification requirements. Due to the importance ofeagede materials,
representative(s) of the Department should study thenml items as it relates to any
aggregate that is utilized on a project.

« NCDOT Standard Specifications for Roads and Structures (Stadard

Specifications)
 Aqggdregate Sampling Manual
« Plans

* Project Special Provisions
« NCDOT Construction Manual.

SECTION 2 — IMPORTANCE OF PROPER SAMPLING



A sample is defined as a “portion, piece, or segmentighiapresentative of a whole”. It
is therefore important that the procedure(s) used tarotbtia small portion not
compromise the requirement that it be a representatitre larger portion.

There are penalties associated with non-conformitly thie Specifications. For material
that has been laid out on a roadway, non-conformityresult in a rejection of the
material. Improper sampling (that is, when the portibtained did not represent the
larger portion) of the material has repercussionsdéatbe costly. Therefore, following
proper sampling procedures cannot be overemphasized.

SECTION 3 — AGGREGATE MATERIALS

A. Definitions and uses

Several aggregate based products are available and magdbeuwimg construction. The
most common products are as follows:

» Aggregate Base Course (ABC) When ABC is placed on the roadway as part of
the pavement structure it is defined in the Standard Szicihs as “a base
composed of an approved aggregate material hauled to theplaaet] on the
road, mixed, compacted, and shaped to conform to the dgjredes, depths, and
typical sections shown in the plans or establishetthéyngineer”.

» Stabilizer Aggregate (S.A.) In order to stabilize some subgrade soils, a two- to
three-inch thick layer of ABC is added and mechanicaiked with the soll

* Cement Treated Base Course (CTBC) is ABC with the addition of cement and
is generally placed on the roadway as part of the pavestreicture.

» Select Material Class IV— coarse aggregate material meeting gradation
requirements of ABC (refer to Appendix C Table 1010-1).

* Incidental Stone Base is “a graded stone material used for driveways, tempora
maintenance of traffic, adjacent to mailboxes, bntaffic islands, median
covers, and at any other locations that are notgaamy base course on which
pavement is to be placed”.



The following table lists the aggregate product, if a ptogeceptance sample is required,
and related section(s) to reference in the Standardfi§geans.

Aggregate Product Sample | Related Section(s) of the Standard Specifications
Required

Aggregate Base Course Yes Section 520, Section 1005, Section 1006, Sectior

(ABC) 1010

Stabilizer Aggregate (SA) Yes Section 510, Section 1005jd8ebd06, Section
1008

Cement Treated Base Coursg  Yes Section 540, Section 1005, Section 1006, Section

(CTBC) 1010-4

Select Material Class 1V Optional Section 1016, Sectidph0

Incidental Stone Base No* Section 545

* When ABC or any other aggregate product is used as Ineld8tiune Base as defined in Section 545 of
the Standard Specifications, sampling or testing is N€djliired.

B. Types of ABC

There are two types of ABC depending on how and whenateegampled and tested for
conformity to specifications. These are: Type A A&t Type B ABC. Type AABC is
sampled by the aggregate producer from a production pile. B'ARC is sampled by
the aggregate producer from an “approved” stockpile, whiclspedfic permissible
dimensions in terms of layer thickness, tonnage per.l&c. There is tighter control in
building an approved stockpile compared to a production pilea qitarry, a production
pile (Type A ABC) may have material being added at onkeodénhe pile while material is
simultaneously being shipped from the other end. Fopproaed stockpile (Type B
ABC), the material is continuously added until the spestipile is completed, sampled,
tested, and approved by the Soils Engineer. Once appgaraited, no additional
material can be added and shipment to the project cam begi

SECTION 4 — ROADWAY ASSURANCE (RA) SAMPLING

Whether Type A ABC or Type B ABC is used for a roadwialgas presumably already
been tested by the producer (QC) and by the State @Aphformity with specifications
while the material is still at the quarry. Again, fhapose of obtaining RA samples is to
ensure that the quality of the material placed in tlaelnay is no different from the
guality of the material from the quarry that has satisthe QC/QA Program
requirements. The sampling procedure to be used depends dahehpmduct will be
used at the project. As required by the Standard Speoifisabggregate material is
placed on the roadway using a mechanical spreader. Aameahspreader reduces
segregation and controls the depth of material apladed. If, due to unusual
circumstances, a mechanical spreader can not be ulied,tfte applicable items (i.e. lot
size, sample size, etc.) discussed in Section 4 ofndmaial; however, utilize the sampling
procedures described in Appendix E. If a Contractor eleabbtain aggregate from two
or more quarries, care must be taken to keep each quaaigésial separated for



acceptance purposes (i.e. gradation, density, etc). xaonpde, material represented in a
sampling lot must be from one quarry. If you are unsusngfaspects regarding
aggregate sampling contact the Solils Laboratory fostassie (919) 329-4150.

A. Aggregate Base Course (ABC)

When sampling ABC from the roadway, a NCDOT-approved sagiphg is used. The
purpose of the sampling ring is to “isolate” the sammenfthe rest of the roadway. The
specifications for this ring and the procedure to bevad in sampling are given in
Appendix A. Sample(s) should be obtained prior to any cotigraor manipulation of
the material. As stated in the Standard SpecificaBuisarticle 520-7, ABC shall be
machined and compacted within 48 hours after beginning ptateshthe material. A
minimum of three samples per project is required and ne than five days of ABC
placement shall occur without a sample. No RA sampéesegjuired if a project utilizes
less than 1,000 total tons of ABC (falls under small qtyaat stated in Minimum
Sampling Guide). Random numbers are used to locate sasiptiagn order to prevent
biased sampling. However, samples should not be locatieid @ feet of the edge. The
procedure for using random numbers is described in Appendixtissonanual. If the
Specifications require two layers of ABC to be placethse-out” the sampling lot of the
first layer prior to placement of the second layematerial.

Each sample will require a RA sample weighing a minimuiOopounds dry (two full
sample bags) in order to be processed.

For sampling and acceptance purposes, a lot will be 2,50@t@gaction thereof.

For each lot of aggregate placed on the road, one (1) savilighe taken at a random
location on the road prior to compaction. The LL,d?d gradation results of this sample
will be used to determine the acceptability of the lot.

Liquid Limit/Plasticity Index (LL/PI) - The material passing the No. 40 sieve shall not
have a Liquid Limit in excess of 30 or a Plasticity Indegxcess of 6. If any individual
test result indicates values exceeding these, the lidienriejected.

Gradation - For the lot to be acceptable, the gradation testiteeshall meet the
gradation requirements shown in Column C of Table 1010-1en\itire gradation test
result falls outside the limits of Column C of Table 101@k&, lot will be rejected.

B. Sampling ABC used for stabilization - “Stabilizer AggregaSA”

In order to obtain a representative sample, Stabiiggregate is sampled while it is in
the spreader box prior to spreading and mixing. Eachvitsequire a RA sample
weighing 70 pounds dry in order to be processed. The guidfgdindstermining the lot
size are given below and are exactly the same falwap sampling.



For sampling and acceptance purposes, a lot will be 2,50@t@gaction thereof.

For each lot of aggregate delivered to the project, bnsgmple will be taken at a
random interval. The LL, PI, and gradation results sfsample will be used to determine
the acceptability of the lot. Sample(s) must be abthprior to spreading the material to
the 2 to 3 inch thickness on the roadway. A minimunhade samples per project is
required and no more than five days of stabilizer aggrgdatement shall occur without
a sample. Random numbers are used to determine sampliragéoin order to prevent
biased sampling. The procedure for using random numbersaste in Appendix B.
When a dump truck loads the material in a spreader boxatlypa conical pile is formed.
In sampling stabilizer aggregate, the upper half of thiscabpile is struck off and the
required sample obtained using a sampling ring (see AppendirA)the exposed flat
surface.

It is intended that the gradation of aggregates be immitdle of the range shown in
Column B of Table 1008-1. If, however, the test resutsaf lot are within the limits
shown in Column B of Table 1008-1, the gradation of thewdit be considered as
acceptable.

When the LL/PI and gradation test results for a loeegs any of the limits shown in
Column B of Table 1008-1, the lot will be rejected. Té&ected lot will be considered for
acceptance only after corrective material has beeshed, placed, and mixed with the
in- place aggregate to an acceptable gradation.

C. Sampling ABC used for Cement-Treated Base Course (CTBC)

When Plant-Mixed CTBC is manufactured, cement is addednadi with the ABC in a
pugmill. Sampling of the ABC must be done before the aemeadded. Usually samples
can be obtained from the conveyor belt before theeot is added. If the contractor
elects to manufacture Roadway-Mixed CTBC, Roadway Acoeptaamples can be
obtained using the same procedures as described for sarpldway ABC.

When sampling from a conveyor belt the following equiphieneeded: flat-tip shovel,
brush, 5-gallon bucket, scoop, sample bags, and I.D. ca&§ fdrm 1).

Random numbers are used to determine the tonnage attiwhisample is to be taken
(see Appendix B). To obtain a sample, the conveyaridstopped at the appropriate
tonnage and a flat-tip shovel is used to isolate abo@Banch section. Using a scoop, the
material in that isolated section is placed into a ¥gdlucket and later transferred to
bags. _It is important that all the material in tisalated section be removed, including the
fines that can be removed with a brush.

For sampling and acceptance purposes, a lot will be 2,50@t@gaction thereof.



For each lot of aggregate placed on the road, one (1) savitidbe taken at random from
the pugmill belt or roadway prior to the cement being addEdk LL, Pl, and gradation
results will be used to determine the acceptabilitheflot.

Liquid Limit/Plasticity Index LL/PI The material passing the No. 40 sieve shall not
have a Liquid Limit in excess of 30 or a Plasticity Ingd®xexcess of 4. If any individual
test result indicates values exceeding these, the lidienrejected.

Gradation For the lot to be acceptable, the test results siedl the gradation
requirements shown in Column B of Table 1010-4. When theéagion test result falls
outside the limits of Column B of Table 1010-4, the lot bel rejected.

D. Select Material Class IV

Obtaining RA samples of Select Material Class IVpsanal and sound engineering
judgment should be followed when determining whether otomeample. Select Material
Class IV must meet the same Specification requirenaanteadway ABC (refer to
Appendix C Table 1010-1 in this manual).

When sampling Select Material Class IV from the roadwaNCDOT-approved sampling
ring is used. The purpose of the sampling ring is to ‘tisblhe sample from the rest of
the roadway. When the material is placed using a meethapreader box, the
specifications for this ring and the procedure to bevad in sampling are given in
Appendix A. If a mechanical spreader is not used to plecenaterial, follow sampling
procedures described in Appendix E. Sample(s) should bexedtaiior to any
compaction, mixing, or manipulation of the materiahknBom numbers are used to locate
sampling sites in order to prevent biased sampling. Tdwedure for using random
numbers is described in Appendix B of this manual.

Each sample will require a RA sample weighing a minimuiOopounds dry (two full
sample bags) in order to be processed.

For sampling and acceptance purposes, a lot will be 2,50@t@ngaction thereof.

For each lot of aggregate placed on the road, one (1) esavilighe taken at a random
location on the road prior to compaction. The LL,dMd gradation results of this sample
will be used to determine the acceptability of the lot.

Liquid Limit/Plasticity Index (LL/PI) - The material passing the No. 40 sieve shall not
have a Liquid Limit in excess of 30 or a Plasticity Indegxcess of 6. If any individual
test result indicates values exceeding these, the lidienriejected.

Gradation - For the lot to be acceptable, the gradation testiteeshall meet the
gradation requirements shown in Column C of Table 1010-1en\itire gradation test
result falls outside the limits of Column C of Table 101@k&, lot will be rejected.



SECTION 5 — SAMPLE IDENTIFICATION AND NUMBERING

Correct sample identification is just as important asgugroper sampling procedures to
obtain the sample. Without proper tracking test datanaillbe incorporated into the
acceptance process. If the sample is lost, the éffattually digging the samples is for
nothing and, ultimately, the project may have sampletages when it is certified or
audited.

Samples are given an “RA” designation followed by thrapda number. For example, the
first 2,500 ton sampling lot on a given project will be esented by a sample labeled RA-
1 weighing 70 pounds minimum. The second 2,500 ton sampling ldt Wwe labeled
RA-2, followed by RA-3, and so on. Numbering will staath “1” and will run
consecutively for the entire project. Each product ishvaampled will have its own series
of numbers. For example, if CTBC and ABC are beingegulasn the same project, each
material will have its own consecutive numbering Sepieginning with “1”.

Sample cards are to accompany the samples. One dupaoapée card is filled for each
bag of material. When completing the represented qudfiRgp. Qty:) line on the
sample card, enter the total amount of material repteddy the sample. For example, if
sample RA-4 represents a fraction lot of 1,525 tons theord 1,525 tons on each card.
The completed cards should be placed in a plastic bag (tecptbe card) and then
placed in the corresponding sample bags.

Figure 1 shows an example of a completed sample card.

The actual sampling site and the beginning and endingretdtio each sampling lot
should be recorded to ensure the section can be ideritifibeck samples are required.

For each sample complete the required information iBE€ Sample Field Log book.
Refer to Appendix F for an example of the notebook.



" ; ;
T Zeazug:‘:?:::ged Based on Material HiCAMS #: 2" 07 b ‘3
* Material: ABC !:;',:_f,h
1 Sample Ownen—mo"' Ec'-r T Contract #:4 Zoocoo /
* Testing Category:A“—ErTA'J"b/ Field ID: 1o/~ b
Check Sample? Y N (circle One) projpoor:_ B4 44 .3. )
1 Related Sample ID: Line Item #:

1 Corr. Sample ID:

2 - BAGgS

# of Pieces:

* To Be Used In:

re: L. M, Resingw/' 1
* Rep. Qty: 2.- So> ToN=

RaadilJdy Bass

Comment:

ABc - 1234
* sampled Date: z2-Z-1o * Sampled By: %~ M. Ta<H
* Sample From: oA waY Conta-il;'srgl? ;l
Structure Number: Route Desc: SHTEIC LooP
Route Type: CIDUS NC SR (circle one) Alignment: _ — & =
Route Number: 54-6 *Location: N L lo¥ IS5 Offset Dist.: = ’
Map Number: *Sta. From: O + @ Sta. To: 15 ;o
County: m "-{ Coastal Plain: Y N (circle one)
T Producer/Supplier: 1 Plant ID#: 8 Stp:er:vod
1 Brand Name: Shelf Life Date:
1 Date Produced:
tAsphalt Mix/
t Concrete Mix: JMF ID:
t Alternate IDs Type: Prefix Range: Description of Items:

Please use reverse side for test data, comments, and additional information. Check here if more on reverse J

Figure 1 - Information Required on Sample 1.D. Card




SECTION 6 — CHECK SAMPLES

Check Samples (ABC)- The Area Roadway Construction Engineer and appropriate
representative from the aggregate producer should be dqtrf@ to taking a check
sample. Check sample(s) will be taken by a represemt@itiMaterials and Tests with
assistance from project personnel. The Field Engindlearonduct an investigation and
compile a report documenting the results. When obtaghiegk samples from lots that
are rejected, the following steps are to be taken:

1) Perform additional sampling of the lot. The procedaorghis additional sampling
consists of obtaining another sample within 5 feg¢heforiginal sample.

(2) If check sample test results for the lot are withilimits for LL/PI, and
gradation, the lot will be considered acceptable.

3) When the test results for a lot are outside argefimits for gradation, and the
lot cannot be corrected by the addition of aggregatethen the gradation of a corrected
lot exceeds any of the limits of Table 1010-1, ColumnrBhe LL or Pl exceed the limits
of Table 1010-1 Column B, the lot will be rejected andldisatemoved and replaced at
no additional cost to the Department unless othervppeoaed by the Engineer.
Correction of a lot when LL or PI results exceed Smations will not be permitted.

4) When the test results for a lot are outside anliefimits shown in 3 above and
the test results indicate the material can be cadday the addition of aggregate, the
Engineer may allow the material to be corrected pravitiere is no additional cost to the
Department for furnishing, adding, remixing, reshaping, ancbmpacting of the added
material. The method of correcting the lot shalapproved both by the Area Roadway
Construction Engineer and the Soils Engineer.

(5) One sample will be randomly taken from the coréte When the LL/PI or
gradation of a corrected lot exceeds any of the liofitable 1010-1, Column B, the
material will be removed and replaced at no additionstl tbthe Department in
accordance with the requirements of Article 520-6 of tlam@&rd Specifications

Additional information regarding check samples can be fauAgppendix H and
Appendix 1.

Check Samples (CTBC)- Check Samples of the material will be taken by a
representative of Materials and Tests with assistainoe project personnel in accordance
with the procedures listed below if cement has notbgein added. The Field Engineer
will conduct an investigation and compile a report documerthe results. The Area
Roadway Construction Engineer and appropriate representhtvn the aggregate
producer should be notified prior to taking the check sample.

(1) Perform additional sampling of the lot. The procedarehis additional sampling
consists of obtaining another sample within 5 feg¢heforiginal sample.

(2) When the test results for a lot are within thet$ for LL/PI and gradation of
Column B of Table 1010-4, the lot will be considered acd@pta
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3) When the test results for a lot are outside artg@fimits for gradation, and the
lot cannot be corrected by the addition of aggregatehenwhe gradation of a corrected
lot exceeds any of the limits of Table 1010-4, ColumnrmBhe LL or PI of the sample
exceed the limits of Table 1010-4 Column B, the lot vélirbjected and shall be removed
and replaced at no additional cost to the Departmentsuotbsrwise approved by the
Engineer. Correction of a lot when LL or Pl exceedecdications will not be permitted.

4) When the test results for a lot are outside angefimits shown above and the
test results indicate the material can be correctdtdogddition of aggregate, the
Engineer may allow the material to be corrected pravitiere is no additional cost to the
Department for furnishing, adding, remixing, reshaping, ancbmpacting of the added
material. The method of correcting the lot shalapproved both by the Area Roadway
Construction Engineer and the Soils Engineer.

(5) One sample will be randomly taken from the coréte When the LL/PI or
gradation of a corrected lot exceeds any of the liofitable 1010-4 Column B, the
material will be removed and replaced at no additionstl tbthe Department in
accordance with the requirements of Sub-article 520-6 (B).

Additional information regarding check samples can be fauAgppendix H and
Appendix 1.

Check Sample Select Material Class I\ Due to various applications and methods of
placement obtaining check samples for Select MatelaaisGV may or may not be
possible. Therefore, when a sample fails for Clessaterial it will be evaluated on a
case by case basis. If a check sample can be taksartie procedures used for obtaining
ABC check samples will apply.

SECTION 7 — CHECK SAMPLE IDENTIFICATION AND NUMBERING
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Check sample(s) will be taken by a representative Materials and Tests and may be
taken before correction and are labeled as follows1RA In the event the Contractor
elects to correct the lot, the Resident Engineer’squerel will re-sample the lot and use
the next suffix to designate the sample (i.e. RA-1B)e $ame guidelines for obtaining
and submitting samples are to be followed.

12



APPENDIX A

ABC Sampling Using Steel Sampling Ring

Equipment

Steel sampling ring (12-inch outside diameter, 9-inch deep)
Scoop/Large spoon

Small pick

Sample bags (in good condition)

Wooden mallet

Sample card

Plastic bags (for sample cards)

Plastic ties

Procedure

NOTE: The following procedure is for taking a sample wiienmaterial is placed using a
mechanical spreader box. Note that 70 pounds of matgtiegquire a minimum of 2 full
M&T sampling bag. The sample is to be obtained ondbsd lift (prior to any
compaction, manipulation, or sealing) and should not ban2 feet of the edge of a
spread. If the sampling site looks unusually segregated wideadly compared with the
surrounding material, do not sample in the segregated Beee the ring out of the
segregated area and obtain the sample. Note your demiglcactions, and include the
location of the segregated area. If you continue te@segregated areas, investigate to
determine the cause. If you have any questions regatdmiggue, contact your
Technical Trainer.

1. Place sample ring on flat surface of material to beete

2. Use the pick to carefully loosen material. Removenthagerial with the scoop or
spoon and place it in a sample bag.

3. Lower the ring as the material is removed. Thiskmaccomplished by lightly
tapping the top of the ring with a wooden mallet. RenaMmaterial down to the full
depth of the layer.

4. If two full bags have been obtained after the ringmeache bottom of the layer, go to

step 6. If not, move the ring over such that the nesitipa of the ring overlaps with

the previous position (see Figure A.1). The technicidlrexercise judgment on
whether there is sufficient material within the rimglew position so that the two-bag
minimum will be attained.

Repeat steps 2 to 4.

Fill out a sample card accordingly. A sample card muglidmed in each bag of

material.

7. Enter sample details into HICAMS

8. Deliver sample(s) to Materials and Tests as soon ssile.

o o
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This is a top view of thegi The solid circle shows the location of the
sampling ring. The dashed circle is an example of agpéable new
location for obtaining additional material. Notetthi@e two locations
must overlap.

Figure A.1 - Moving the Sampling Ring
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APPENDIX B

Sampling Using Random Numbers

The purpose of using random numbers in taking samples mstweethat sampling is
unbiased. It prevents the preferential selectionsaimaple location based on some form
of bias, such as sample appearance, etc.

Calculators with random-number generation features maysed. If this feature is not
available, random numbers may be obtained from otigeafventy-six (26) random
number tables available from the department. To ertbatéhe numbers obtained from
these tables are truly random, a consistent patterhbaussed in extracting numbers
from the tables. Once a pattern is establishetialt Ise used for the duration of the
project.

In ABC sampling, the random numbers are typically usembtain the tonnage at which a
sample is to be obtained. Record required sample lodaf@mation in the ABC Field
Log Book (Appendix G).

Example 1:  First sample of ABC used in roadway (assumedtddy-down width).

a) Random numbers are as follows:

1234 < column numbers
9264
5858
2889
5131
9055

b) Lot size = 2,500 tons
c) The sample is to be taken at
2,500 tons x 0.92 2,300 tons
12 ft x 0.64 =8 feet from either edge
d) Once a random number(s) is used, strikethrough the number

15



Example 1 (continued): Second sample of ABC used in roathggyume 12 foot lay-
down width)

a) Random numbers are as follows:

1234 < column numbers
9264
5858
2889
5131
9055

b) Lot size = 2,500 tons
c) The sample is to be taken at
2,500 x 0.58 = 1,450 tons
1,400 + 2,500 3,950 tons
12 ft x 0.58 =7 feet
d) Once a random number(s) is used strikethrough the numbe
e) Repeat these procedures for the remaining sampigg lo

Example 2:  Stabilizer Aggregate sampled from spreaderrtmorded to calculate
random location for the width)

a) Random numbers are as follows:

1234 <€ column numbers
9264
5858
2889
5131
9055

b) Lot size = 1,255 tons

c) The sample is to be taken at
1,255 x 0.28 351 tons

16



Example 3: Select Material Class IV (placed without agee box, refer to sampling
procedures listed in Appendix E)

a) Random numbers are as follows:

_ 1234€ column numbers
9264
5858
2889
5131
9055

b) Lot size 2,500 tons

c) The sample is to be taken from the center of theagile
2,500 x 0.89 2,225 tons

d) Once a random number(s) is used, strikethrough thbemum

Example 4: ABC sampled from project which utilizes altot&,500 tons (ABC placed
with spreader box 12 foot width). This process stratife sampling locations to obtain
a better representation of the material being delivefénis process should be followed
when a project uses less than 5,000 tons.

a) Minimum of three samples per project, therefore syrété 3,500 tons into
three equal lots
3,500/ 3 =1166.667 drl67 ton sampling lots
b) Utilize proper sampling procedures (refer to Appendix A)
¢) Randomly locate sampling site form the first 1167loon
d) Random numbers are as follows:

1234 <€ column numbers
9264
5858
2889
5131
9055

e) The first sample is to be taken:
1167 x 0.51 = 595.17 &95 tons
12 ft x 0.31 = 3.72 ot feet from edge

d) The second sample is to be taken:
1167 x 0.90 = 1,050.3
1050 + 1167 tons 2,217 tons
12 ft x 0.55 = 6.6 or feet from edge
e) Once a random number is used, strikethrough the number

17



f) Repeat procedures for the third sample

18



APPENDIX C

Roadway Assurance Specification Tables

Table 1008-1
Aggregate for Stabilization — Stabilizer Aggregate
Gradation Acceptance Ranges, Liquid Limit, Plasticity Index

Column A Column B
(Sieve Size) % Passing
1-1/2” 100
1" 72-100
5" 51-83
#4 35-60
#10 20-50
#40 10-34
#200 3-13
Material Passing No. 40 Sieve|
L. L. 0-30
P.I. 0-6

Table 1010-1
Aggregate Base Course — ABC and Select Material Class IV
Gradation Acceptance Ranges, Liquid Limit, Plasticity Index

Column A Column B Column C Column D
(Sieve Size) % Passing % Passing (penalty points)
1-1/2” 100 98-100 1
1’ 75-97 72-100 1
5" 55-80 51-83 1
#4 35-55 35-60 3
#10 25-45 20-50 2
#40 14-30 10-34 3
#200 4-12 3-13 5
Material Passing No. 10 Sieve (Soil Mortar)
#40 40-84 36-84 2
#200 11-35 10-36 2
Material Passing No. 40 Sieve
L. L. 0-30 0-30 -
P. I 0-6 0-6 -
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Table 1010-4
Aggregate for Portland Cement Treated Base Course - CTBC
Gradation Acceptance Ranges, Liquid Limit, Plasticity Index

Column A Column B Column C
(Sieve Size) % Passing (penalty points)
1-1/2” 100 1
1’ 80-100 1
Yo" 58-83 1
#4 38-60 3
#10 28-50 2
#40 15-33 3
#200 6-13 5
Material Passing # 10 Sieve (Soil Mortar)
#40 40-85 2
#200 12-35 2
Material Passing # 40 Sieve
L. L. 0-30 -
P. I 0-4 -

20




APPENDIX D

Pull Sample

FLOW CHART OF CHECK SAMPLE
PROCEDURES

Soils Engineer
notifies Resident and
arranges for check

sample
Conduct investigation|
Soils Engineer notifies And pull Meet
Field Engineer and [~ | Check Sample Gradation
Technical Trainer Specs

Lot is corrected YES

Lot is
re-sampled
(by Proj. Pers.)
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APPENDIX E

If aggregate is placed without a mechanical spreader, séigregall occur as the
material is “tailgated” or spread on the grade. Oncemahis spread in this manner it
may not represent what was actually delivered. Thexg@When sampling in this manner,
the following procedures will apply:

Equipment

Steel sampling ring (12-inch outside diameter, 9-inch deep)
Scoop/Large spoon

Small pick

Shovel (not used to take the sample)

Sample bags (in good condition)

Wooden mallet

Sample card

Plastic bags (for sample cards)

Plastic ties

1. Use random numbers as described in Appendix B to detetharsampling
tonnage.

2. When the truck dumps the material a conical shaped [ideneed.

3. Using the blade of a motor grader, dozer, or if necgsaahovel, strike off the
top half of the pile.

4. Place the NCDOT approved sampling ring in the middle optlee

5. Use the pick (if necessary) to loosen material frathivthe ring and use a scoop
or spoon to place the material from within the rirtg ithe sample bag.

6. Lower the ring as material is removed. This cande®mplished by lightly
tapping the top of the ring with a wooden mallet (neaprtbp of ring with a
metal object).

7. Obtain two full bags of material (approximately 70 pounds).

8. Fill out a sample card for each bag

9. Place each sample card in a plastic bag

10.Place a sample card in each bag

11. Seal top of bag.

12.Enter sample details into HICAMS

13.Deliver samples to Materials and Tests as soon a$@ss
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APPENDIX F
Procedures for entering samples into HICAMs

Select “Functions”; then “Sampling”; then “Enter Sampletails”

MS - [Trai I [=]
File | Functions Inquiries References Admin Tools Window Help
F Contract Maintenance
Contract Adjustments
Contract Tracking
Contract Estimates
WES Maintenance

Training Environment

Density
Fiedd Inspection Reports
Independert Assurance
QAT

Reviey Sample Detalls
Project Certification

Authorize Samples

DOH Vendor Systen...

Receive Samples

Review Test Resuks

View Pending Contract Samples
View Pending Lah Samples

[Ready

iﬁstartl“ ] & H Jpresentationsic | ABCcIassManua\rewse‘.‘l | Microsoit Powerpoint | 3 HICAMS - [Train] GRP  zasem

Enter the “Sampled Date”
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Enter “Contract” and select “Material Type” = “Aggreg&ase Course”. Highlight
appropriate item the aggregate material is being used in.

| Type: |Aggregate Base Course

ish: (Al

Enter required fields under the “General” tab. T8arhpling Freq” should be 2,500 and
the ‘Represented Qty” should equal the amount of material represented isah#ling
lot (entered on card)

S HICAMS - [Train]

Sample Details - Sample (Untitled)

ield ID: [RA-4A 45 |
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Enter required fields under the “Cont/Loc” tab

HIiCAMS - [Train]

#m Review Sample Details - Sample (Untitled)

e o

3/B
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Enter “Approved Producer/Supplier” of the product under thedFapp” tab.

»HICAMS - [Train] =&

»Review Sample Details - Sample (Untitled)

: 00000000 i)

If all required information has been entered, pick thev&S function. The system will
prompt you if any required field(s) has not been entefetSample I1D:” will be

displayed if all information is entered and the sample sueccessfully saved into HICAMS
(record Sample ID # on sample card).

»HICAMS - [Train]

v Review Sample Details - Sample 477430

Oty: 3,225,000
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Since the HICAMs database is changed periodically, peetoasponsible for entering
data into the system should monitor the Constructiatiddmebsite for updates. The
information can be found under the “Resources & Formstien.

/3 NCDOT: DOH: Construction Unit - Microsoft Internet Explorer provided by NEDOT .05.1h &) x|

FlE e P e e i
Sback - = - ) (4] 4| DQsearch GidFavortes Civedin 4| B S ] - S 4

Address |§]http:jtwww‘ncdnt.nn;tduhp’uparatmns,idp,cmef,angrmnstru(tmnumtf j aa ‘Linl@ i

a = e HOME

ﬂ OHLIHE SERVICES

+ Committees & Conferences

Welcome to the Construction Unit

+ Engineering & Inspection

+ Contractor Services The Construction Unit provides statewide support to the Division staffin the administration of

2 construction contracts as well as other various responsihilities. Specific duties include providing
consistent applications ofthe specifications on a statewide basis for roadway, bridge and
pavement construction, processing of pay estimates and claims, tracking project progress and

Paverment Construction

+ Public Information administration of DBE Program, facilitating the selection and administration of Private Engineering
Map of Roadway Firm contracts for Canstruction Engineering and Inspection, praviding technical support for the
Construction Engineer HICAMS computer system, developing and distributing information for project related impacts,
Wiork Areas developing and distributing materials to inform and educate the public about Wark Zone Safety, and
Map of Bridge dewveloping training materials for the Technician Skill Based Pay Program
Construction Engineer
Wiark Areas

= ject Spotlight:
= Resources & Forms
Forms &danuals

Memorandums &

U.8. 17 Washington Bypass

Bulleting Project Website
Transportation Standards
HICAMS FARS The U.5. 17 Washington Bypass will be constructed to

relieve traffic congestion on existing LS. 17 once itis
apen to traffic. The project will include additions that will
improve access (0 areas in eastern Morth Carolina

HIGAME User Guides
HICAMS Release Notes

Transportation Links

:éj httpejfwwee.ncdot, orgfdoh/operationsidp_chief_eng/constructionunit/Formsmanualsflser GuideiIndex_User. Guide. hkmi ’_,_ ’_ |ﬂ Internet

iffjstart H o e R |J £ |NCDOT: DOH; Canstruc.. GRQ rzm

The Materials and Tests website can also providem@#tion relating to H|CAMs

/F NCDOT Materials & Tests Unit: Home - Microsoft Internet Explorer provided by NCDOT v.05.1b

File Edit ‘iew Favarites Tools  Help

Sgack - = - Q) (2] 4| Qsearch GilFavortes Wveds 4| BN & ) - = 4

Address I@ hittp: /e ncdok,orgfdohfoperationsimaterials j ) ‘ Links >

'OHLIHE HAVIGATION HOME COMTACTS

- M&T Wark Groups
aIsefion Welcome to The Materials and Tests Unit
Asphalt Laboratory
Chemical Laboratory
Compliance BAssurance
Material Operations
Phwsical Testing Laboratory
Quality Assurance
Soils Laboratary

P Structural Mermbers 2 The Materials and Tests Unit has the responsibility of establishing acceptance criteria for
W&T Tralning Schedule 2008 materials and manufactured products to be incorporated into the North Carolina highway system
g and insuring that these materials and manufactured praducts meet these criteria and will function
= Meeting Minutes as intended.
NCDOT/PCI Minutes
MNCDOT/PCIT Minutes Materials and Tests Unit
Appraved Lists 1807 Blue Ridge Road

Raleigh, NC 27607
Electranic Forms and User Manuals

Minimum Sampling Guide

Approved Procedures
Online Standards
HIiCAMS MAT FAQS

= Links
AASHTO-S0M
A5TH
Acl
s5PC =
s
TS i

] ’_,_’_|D InternaL
hstart||| (] @ (5 ||[EInco0T Materials & Te... | Jborrompitmanuslevised?... [

The North Caroling
Department of Transportation
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Appendix G

Refer to figure below for an example of a maintainindA\&¢ Field Log

UERIULDE | mu_._m_:m.md. JUspuadapu| |9 A uase] B 1800 sedues sy «
oidLIes 158 bouis paiasdas ANUEND 0 SuC) DSz 39 FNeys Aluent palussaiday <

LayE] 5| SdLEs g AEp Joy Lonanpaid SARD PIBLLINEE UD DESEY B4 PINGUS DOSZ UBL) S39) $1 LOMINP0D SAED UBUM JBOWNU WOPUEY « S0l
WA [ D0z | SRed DZELVZ | BLZUEOZ | CLELBI | CAGE | jHEay | 12+aE oL - vy
REEDE GPBEEAI | EREIS
D13 5 &4 US9mi80 1105 (GE BLOE) MUEAD SREROL| W1 | BrOZ/GNF | s%ed 005z 25 60aL) | 00se LZ9F | TAGLE | Bo+LE vy
OB | 0i0Esly | ssEd FIOTZ | 2960EGH | ¥IOEZ | DZ6L | MEBZ | Li+6T T By
Hed | 0iozie | ssed GLVILL | ZVEO0ET | B8L0 | GOFE | TIPEE | DhebZ T i~ vd
HOZI0EIE fiBRcel | ELEoZ
DHOZBEE. BE0B0Z) | EGEW.
Hed [ 0l0zZeE | s88d UGGEIZ | DCEGCH) | LCZGIL | EOZE | TOZr | ceel T §-vd
EO0ZIR LT GULBL0L [ EFE)
EEAR) ZHARIOF | ZRLLe
DesE[iaY 'y PAROWSY (LN A0 UaWe ) pajled ol0Wes Waais|  d0G | Goaaee/rs | Ied — - - 0662 | 1128 br | PEG) ¥ CEREE]
OAH  |BDOZLLLY | 1ed VETTTE WBZZh | GHGORL | oAt | 112h 0 | pe+al F 5 vy
BO0Z/ALT IBELBL | BOWHE
BODZIGL/HE EEGELL | PLOLE
1UBWIBIEM JU SRER G O] 8np UGXE| S0LES|  OAD | GODZE/LE | S%ed #ribl 60GSEL | Z5eR | 0z | MEwy | vEszl F vy
BO0Z8E0T IGTLIL | BEGL
BOZ/LEAL gLiBLL XD
BonzGenL ITRLL | BEEEN
BODZPZIOE B6vv09 | BE0IE
BODZSEI0 EFPELE | Pl FSL
b5 PUE £y Usenieq J15 (56 BCkE) MVETD SREPCL T OAF | GODEEZA0L | 59ed 0052 BZ00TS | GRvE0l | 962 | WZEP | PEHIE ik £y
BO0ZI0Z0L Y GeLr | GopRe
BODZE L BEILOF | LL00F
(IR R UBYEL] pA5sed 0WEE Y2800  J00 | boDeahiol | 958y = e - Zhbe | 1499 | EC+BL TA | vz-va
BODZE Ok BE LG | 66 0E0L
X4 JOPES/J3 950 ) SN[} ] BN B[S pesantal 90|  OAR | GODLZHTK | 184 V0D B2 088Z | w2 ROD [ __lﬁg_w 2T “bh Z-vy
DAB  [BODZIONDL | 5984 §09ICC | G0Olte | LLGLG | Vel | IDEBC | Geett BE t-vd
BL0CELE B2 069F | 9iE
BROZIELG EETREEED
LTI AN ¥0568 | FOGEE
SHIEWEY SIE[II] eq unsay | Apuenp [EaL |eaL | 1equiny [0 wedd | uenms | juawuby |4 sidwes
.— pejusgsaiday papmnwng| A | wopuey | eoumsig
3N oy Ay FIreResm) paLGap S8 10 paLjinGe f sejiLrs
LUTILAIfLI}IA NTS LD 5 LIS DL L) ] AR BA|EWIRS - it
aedLUBS B 10yl [UBLBIERE TRy o LAED G UBL ol opy - Sjtiieg
Jomusit vl i SUoy gog'g Jad anbeg | - yoog ajdwes (yy) aoueinssy Aempeoy asinog aseg a)eBaibby Z¢ 07

28



29



LC32 A

gregate Base Course

Roadway Assurance (RA) Sample Book

- | Sampde par 2,500 Tons of fractian (heneof
Surnple - Namom than § days of ABE placamen withaud a saimpls
Froqusney _ gampiae may be lakan mare oftan I enslee minimim

samples are chialiad, or A deemed nocessary by the RE

Distance | Random | Daily | Cumulative | Represented
Sample # | Alignment | Statlon | From C/L | Number | Total Total Quantity Result Date Initials Remarks
Mates > Random number whan days production is less than 2500 shauld be based on estmated days production for day which samale (s taken

= Rapresented quantity should be 2500 tons or quantity represenied since last sample
> Gheck samples must be taken by MAT Indapendent Assurancs Technician
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Appendix H

Procedures for Failing Roadway Assurance Samples

1. As soon as the test results are available, The Bagineer will contact the Resident
Engineer’s office by phone and email notifyingled failure, with corresponding
HICAMs information, and arranging for a check santplbe obtained by M&T. The
State Materials Engineer, State Constructionriesgj applicable Roadway
Construction Engineer, Quality Assurance Engirteeils Lab Field Engineer,
and aggregate producer’s representative will be copi¢hdeoemail to the Resident
Engineer.

2. The Quality Assurance Engineer will immediately psscand provide a QC and QA
data summary (see #3) to the Soils Lab Field Engarethe aggregate producer for
reference. This data will be incorporated integort with the findings of the
Technical Trainer (see #4).

3. The QC/QA summary will contain analysis of amgntis in the test results obtained
from the production site based on the 20 QC saraptesed prior to the time of
placement and the Department’s correspondingoagidn of those results. If
necessary, the review will include data frorargér time frame in order to provide
meaningful information to the project personrfdl.data used in compiling the
summary should be attached.

4. A Technical Trainer from the Soils Lab will betified with the information of the
failing samples. The Technical Trainer will tact the Resident Engineer’s office, the
aggregate producer, and the Roadway Construction Engmechedule taking a
check sample in accordance with Aggregate Sampling Manual.

5. All observations (sample location, visible segregatamarseness vs. fineness, proper
sampling procedure, proper placement procedures, etc.) wiliteel and combined
with the QC/QA summary in a report with the resultsuoy check sample attached.
This report will be sent from the Soils Engineertie Roadway Construction
Engineer.
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Appendix |

Procedure for Investigation of RA Failure for Soils Laboratory Fidd Engineer

1.

The Soils Engineer notifies the Soils Lab. Fieldjigeer that a roadway sample has
failed.

The Field Engineer contacts the Resident Engine¢hdoproject to arrange obtaining
a check sample within 5 feet of the original sartg@ation, new rules as of January 1,
2011, on all projects new and old. NCDOT has the t@gkample beyond the 5 feet
original sample location if any conditions listecb and/or 8 are present or any other
extenuating circumstances that may influenceaheke.

The Field Engineer contacts the Roadway ConstruEtgmeer for that Division, and
a representative from the quarry supplying the ABquiestion, to schedule a meeting
on the project to investigate the failure. As time, the quarry technicians may take a
check sample adjacent to the Department’s chegilsdon their information only.

Before any check sampling takes place, the ABC eqodnts from the NCDOT Lab
are reviewed along with QC and QA to determineteatyds or irregularities. The
previous 20 QC samples and corresponding QA samplasexbfaior to the RA
failure will be used for this analysis.

The Field Engineer also interviews the ABC samgkainician to meet on the
project if possible to discuss and confirm thabhshe is certified to take ABC
samples and that the proper sampling procedures Wekeeld in the original
sampling of the ABC. Items that will be reviglnaclude:
» using random numbers to determine sample location
» staying 2 feet away from edges of spread when sampling
» using the ABC steel sampling ring
» sampling completely through to the next layer of malteria
* making sure the quantity of the sample meets the 70 Ibsveigt
requirement
* was the mechanical spreader being utilized in the argaastion
* could the sample have been taken on a seam where 2j&trig@ended
together potentially leading to segregation

* noting any observations from the ABC sampling techniar other
project inspectors that may be pertinent to the inyasbn
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6. After consideration of the above informationhaak sample will be taken in
accordance with the current version of Alggregate Sampling Manual.

7. If requested the check sample is split with half ttelsged at the Producer’s
Laboratory and the other half to be tested@Mhterials and Tests - Soils

Laboratory.

8. Other considerations will be made if:

it is impossible to sample within 5 feet of the origjs@mple due to
location (material covered, in a taper, unknown locatiboriginal
sample)

the dump and push method was used in a tapered area

tailgated material was not sampled using the alternatigochén
accordance with Appendix E of tiAggregate Sampling Manual
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